Endothelin-1 and right-sided heart failure in rats: effects of an endothelin receptor antagonist on the failing right ventricle.
The development of pulmonary hypertension (PH) causes right-sided heart failure. We investigated whether chronic treatment with the endothelin-A- (ETA) receptor antagonist BMS-193884 in rats with monocrotaline- (MCT) induced PH improves right-sided heart failure. Administration of BMS-193884 (100mg/kg) was commenced on the day before treatment with MCT. At 19 days, hemodynamics were measured under anesthesia and hearts were removed. The right ventricular systolic pressure (RVSP), an indicator for pulmonary hypertension, was remarkably elevated in the PH group compared with the normal control group. BMS-193884 effectively prevented this elevation. The central venous pressure, an indicator for right-sided heart failure, was markedly increased in the PH group. This increase was reduced to the normal level by BMS-193884. In the failing right ventricle of the PH group, the expression of atrial natriuretic peptide (ANP) mRNA, which is a molecular marker for the failing heart, was markedly increased. BMS-193884 greatly prevented this increase. The present study suggests that ET-1 contributes to the right-sided heart failure caused by PH and that an ETA-receptor antagonist is a beneficial drug which improves both hemodynamics and cardiac gene expression in the failing right ventricle.